The prevention of benzene-induced genotoxicity in mice by indomethacin.
Benzene is a myelotoxin which affects hemopoietic progenitor cells leading to bone-marrow depression as well as a genotoxin which causes chromosomal abnormalities including micronucleus formation. We have demonstrated previously that benzene administered to DBA/2 or C57B1/6 mice causes bone-marrow depression and increased prostaglandin E2 levels in bone marrow; both of these effects can be prevented by the coadministration of indomethacin, a selective inhibitor of prostaglandin synthase. We report, herein, that benzene (400-600 mg/kg body weight), under conditions where it depresses bone-marrow cellularity, also induces an increase in the frequency of micronucleus formation in polychromatic erythrocytes of C57B1/6 mice which is also prevented by the coadministration of indomethacin at levels that do not inhibit cytochrome P450 or myeloperoxidase. In Swiss Webster wild-type mice doses of benzene from 400 to 1000 mg/kg were without effect on marrow cellularity, but did induce the formation of micronucleated polychromatic erythrocytes which could be prevented by indomethacin. In contrast, DBA/2 mice, a strain highly sensitive to benzene, exhibited significant bone-marrow depression at a dose of benzene of 100 mg/kg body weight. Even at this low dose, benzene is too toxic toward developing erythrocytes to allow the evaluation of micronucleus formation. The frequency of induction of micronucleated polychromatic erythrocytes by benzene thus depends on the strain of mouse used. Furthermore, micronucleus formation appears to be an early and very sensitive indicator of benzene toxicity. A possible role for prostaglandin H synthase in the geno- and myelo-toxicity of benzene is discussed.